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[57] ABSTRACT 
A standard video signal is processed by including an 
interval of an insertion signal whose potential varies 
continuously between the video sync tip level and a 
level substantially above blanking level during at least 
part of the active interval of at least one blank line in the 
vertical blanking interval. 
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1 1 50 KHz square waves between sync pulses and having 

METHOD AND APPARATUS FOR MODIFYING A a 1968 to W. F. Good- 

VIDEO SIGNAX ^JSJS tie addition of a "noise ****** 

BACKGROUND OF THE INVENTION , Jg^^KE^^S 

ventog SauthorLd recording of video signak. mclud- u ^ ^ «d,grtal code pukes 

S S2u copying of pre-recorded -de<^ ,o during vertical sync pulses witt ' 

testing data decoders such as closed caption decoders ^ from sync tip to approximately peak white. 

XLrtmg visible text into a video display There are many known methods of modifying a stan- 

I„ the United States, a video signal that is broadcast ^ ^ sucb ^ it gajmot be recorded on a 

for reception by a standard television receiver is com- ^ videotape recorder, or ran be recorded 

SeTrfa succession of fields, each composing a verti- „ deg rSed form. All of these methods 

Kutog interval in which the signal e vel remams at omy ^ ^ veness and usually have had 

oTSwa predetermined blanking level, and an actrve ^ effects. The side effects that occur in play- 

fieM taterval and each field is composed of a succession ^ attributed to design choices in the 

55£25 comprising ahomontal blanking mtavd ^Sn receiver, such that receivers made by some 
and «, active line interval. Such a video signal b re- J0 JJJ^ m more susceptible to a given side ef- 

ferred in the following description and in the ensuing fect ^ those ^ by other manufacturers. For exam- 

claims as a "standard video signal". L 0 ne early method involved modtfymg vertical syn- 

Many prior devices have been used to modify a video P£ q ^ mclu(led m the video signal, and this 

signal during its blanking interval*. ^ display provided by certain models of_ televi- 
U.S. Pat. No. 2.268,001 issued m 1941 to R. R- V on 25 ^^^Vjitter verticaUy while those of other 

Feleel-Farnholz describes adding pulses just after the we J re less susce ptible to this problem. 

hoiSnXnc pulses. The amplitude of the pulses is of a video signal involved 

about 30% of the Wack-to-wbrte video range ^ pulses to the video signal to cause 

TT S Pat No. 2,303,968 issued m 1942 to White de- _ ^L ration of ^ automatic gam control found 
J£ Tlmatic gain control ("AGC") pulses startag 30 ^^X^e recorders (VCRs). For instance 

aTSXg^el ^tending to slightly greater than m ^yjideo cj* METHOD OF AND 

peTvS amplitude. The AGC pulses are plac«i after APPARATUS FOR MODIFYING A VIDEO SIG- 

^horizontal sync pulses and are used to control an J^^revENT UNAUTHORIZED RECORD- 

automatic gain control in order to achieve a desired NAL i REPRODUCTION THEREOF issued on 
signal level. . ^ . . „ p KeEy 35 S . 31. 1979 to Mono et al describes the addihon . ci : a 

U.S. Pat. No. 3,423,520 issued in 1969 to H. P.Kelly J*, o , to ^ .-back porch" of the 

shows the addition of pulse pairs to blankmg just before h^leyei ^ m 0I ^ m honzonul 

sync pulses. . 1Q . 0 t „ p R Rout sync pulse. The back porch is used in many tekvjsion 

jtS t «Sr!S>* ^--"J ^ ^ METHOD^ 

"R Pat No. 2,885,470 issued in 1959 to E. H B. APPARATUS FOB £gg™ ^Z^g 

Ba^howstheadditionofs^^ TAPE RECORDINGS 

uXve^blanknig^^ jSeOF issued on Dec. 23, 1986 to Ryan adds not 

square wave is from blankmg to approximately peak i but ^ negative, or 

wmT and is used for testing. Square waves havuig ^ since the positive pulses are added 

fluencies of 100 Khz, 1 MHz and 4 MHz are used ^ no S^ blank lines that occur during the verti- 

U.S. Pat. No. 2,823,252 issued* »?» YrtSSv cdblSgtoerval, they appear as retrace lines on 

showsthe additionof ". . . aburstof sigr^o^ency caMM ^ ^ ^monto, the pseudo- 

. ...» FIG. 3J appears to show either a sawtooth ^orsme some television sets to interpret the 

wave. HO. 30 shows that they occupy seven p g back h ^ 

the vertical blanking interval and extend from blankmg mg^ ^^Tg of ^ flayed picture. The added 

to approximately peak white. 55 ^ync pulses may also disturb the television ls« s 

U.S. Pat No. 3,824,332 issued in 1974 to Horowitz J^.^ x ta ^ nori20n tal sweep, thereby 

shows the addition of low «°P^de ane fusing a bend at the top of the picture, 

gjjj, to eight lines in the back porch of vertical SUMMARY OF THE INVENTION 

U.S. Pat No. 2,741,661 issued in 1956 to ^France 60 from ^ rior ^ discussed above that no 

shows the addition of sine waves between sync pulses ^ a signal whose range is 

and having a range from sync tip *? blantang. f significantly above blankmg 

U.S. Pat No. 3,478,166 issued in 1969 to A. MJ^ter from m P y horizoIlta i sync pulses that occur 

et II shows the addition of a sawtooth ^bernee* lev^e blankfaig mterval ^ ^ ^ da- 

sync pulses and having a range from sync tip to blank beloWi a signal can be used to confuse the 

ine. „„ „, T c .,„„ AQC of an ordinary VCR and provide an effective 

m U.S. Pat No. 3 538,243 M £70to W. Jg-j AflCof^ ^ ^ 
nan et al shows the addition of 70 KHZ, liw »" 
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. . _ _ FIGS 11A and 11B show addition of coded data to 

One object of the present .nvention » to prov.de an of , blank ljne duiing the vertical 

effective method for preventing the recording of video |j£^ v ^ 

signals. . pro 12 «hows a two-stage video processor that com- 

Another object of the present invention is to reduce processor in accordance with the present 

the artifacts commonly associated with previous ant,- ' ^J^^^sscr 0 f known type. 

copying methods. It will be appreciated that although the following 

Still another object of the invention is to provide a descri tion refers to video signals in accordance with 
method of modifying a video signal to tailor it to the ^ ntsC standard, the invention is not limited in its 
design of a television receiver, so that the display pro- ^ to signa i s ^ accordance with that standard 

vided by a receiver of that design is substantially free ot and may ^ ap piied to video signals in accordance with 
artifacts. other standards, such as the PAL standard. 

A further object of the present invention is to provide ^c-^wrinxT 
a nexlueand easily changeable added waveform. DETAILED DESCRIPTION 

Another object of the invention is to provide a simple 15 whiJe a var iety 0 f waves may be added to a 
and versatile way of adding any desired waveform to a signal for ^ p rcse nt purposes, the discussion that 

video signal. follows will assume a sine wave. Waveform A shown in 

The foregoing objects may be achieved by synchro- pjQ i ^ the waveform of a normal video signal in 
nizing a source of a continuous wave, whose frequency accordance with the NTSC standard during the vertical 
is greater than that of horizontal sync, with the horizon- ^ blanking interval and for a short time before and after 
tal sync of the incoming video signal, precisely match- the vertical blanking interval with 1 being picture infor- 
ing the negative tips of the continuous wave with the nation at the bottom of the screen, 2 being horizontal 
incoming video signal, then inserting the continuous sync pu lscs, 3 being equalizing pulses, 4 being the verti- 
wave into the video signal either by summation (addi- ^ sync pulses and 5 being blank lines. Waveform Bis 
tivemixmR)orbyuseofaselectOTSwitch.Nonnallythe 2 5 the waveform of the same signal except that it has ^been 
added wave falls between horizontal sync pulses that modified by addition of a sine wave 6 to six of the blank 
occur within the vertical blanking region. lines, between the horizontal sync pulses that occur 

TcSul wavc varies in^pote^tial between the within the vertical blanking interval. Waveform B is ^ 
sync tip level and a level substantially above blanking horizontally expanded view of one of the blank lines 
level durinK at least part of the active interval of at least 30 that has been modified. 

jevejauruigaiiciiai.li ^ ^ sfaows one preferred form c f apparatus for 

° n SdtaWe waves include sine, square, non-symmetrical generating a video signal having the waveform B 
J£S%Z ramp and i noise. Th^ 

can be modified by passing them ^^^'^ 35 ^£^^a£^y be of known d*gn and 
binmgoneormoremtoa^ e sync rx,rtion of the input video signal, 

limiting. Conveniently, a read-only memory (ROM) can ouip & £e video signal is applied to a 

be used as a source of waves. Each wave can r =t ^^J^^ST^ whicl fgenera^ a single 
a different compromise between security and Iplayabd- verucaj syn sep ^ ^ ^ ^ rclative to 

ity problems. For instance, a square wave will show Restart of the vertical sync time. Input video is also 
bright dashed retrace lines on many tdevision receivers ^ & u ^ h ^ sync tips at 

but a sine wave of the same amphtude and frequency a ^ redetermined volta ge relative to ground. A wide 
will show shorter and not such bright lines because oi of circuits can provide this function and the well 

its rounded peak. known keyed tip clamp is shown by way of example 

Optionally the amplitude of the inserted wave can be ^ clamp pa ise generator 14 receives separated sync 
made less in the earlier portions of the vertical blanking ffom sync separator 30 and provides a short clamp pulse 
region, to reduce the retrace line problem, and be at fuU ^ ^cidem with the tips of the sync pulses on the 
amplitude in the later lines where signals such as VITS ^coining video. The clamp pulse is applied to shunt 
frequently reside. switch 13 which briefly conducts and places the sync 

BRIEF DESCRIPTION OF THE DRAWINGS 50 ^^^j^^S^Z 
FIG. 1 shows the waveform of a video signal before its sync ^ at a predetermined voltage in prepara- 

(waveform A) and after (waveform B) the addition of a tion for ap pUcation to switch 20. Switch 20, which has 
sine wave, one input terminal 21 connected to line 16, is operative 

FIG. 2 is a block diagram of one preferred embodi- 55 m response to the state of its control line 23 to connect 
ment of the invention, either its input 21 or its input 22 to its output 24. When 

FIGS. 3, 4 and 5 show some waveforms that are video on line 16 is to be passed without change to out- 
useful in understanding the invention, put 24, switch 20 is operated so as to connect its input 21 
FIG 6 is a schematic diagram of a second embodi- to ^ output 24. When the sine wave 6 is to be inserted, 
ment of the invention, 60 control line 23 changes state causing switch 20 to select 

FIG 7 shows part of the embodiment that is illus- the input 22 for connection to output 24. 
trated in FIG. 6, The output of sync separator 30 is also applied to a 

FIG 8 illustrates a picture analyzer that can be in- 2H lockout circuit 31 which removes the double rate 
eluded in the processor shown in FIG. 6, pulses found during the equalizing and vertical sync 

FTHS 9A and 9B show addition of alphanumeric text 65 intervals and outputs only pulses representative ot the 
t„ the video Sav edges of the mcoming horizontal sync pulses. 

FK5S WAand 10B show a possible modification to One well known way to achieve this is to use mcoming 
veSS f^^ta I of a video &, sync to trigger a one-shot whose timeout is set to be 
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5 - • wi.ontalsvnc ends before the end of the active interval of the video 

about i of the time between incoming horizontal sync cn ^ 

pulses. . Certain types of wave generators provide an output 

P A wave generator 33 generates a signal havmg a ^ £ d or other we U defined predeter- 

sinusoidal waveform and a frequency sever* times, for ^^g^vel. Such outputs can be set to have 

example seven to ten times, the horizontal sync fa- ™ * ^ ^ v(jltage ^ ^ ^ ^ 

quency. An adjustable on<«hot 32 functions as a start J« ^ P 21 and can be directly 

pulse generator and provides a sfcrt pulse tc . wave gen- J PP ^ rf ^ M fo cases where 

erator 33 on connection 39 in order to ensure tot the W ^ s rf ^ wave output are not 

Spot wave has a fixed phase relation to tomortd * ^ ^ etennined vo itage, it is necessary to 

sync and thus occurs at the same tune on each line of ^ a DC function on such output 

video. Wave generator 33 therefore generates a conto- £ known circuits are able to provide to 

UuVwave so long as it is enabled. Other well known ^ on . Bywayo f example, the ckcuk 38 achieves Ae 

XSes can be used to ensure that the wave genera- DC r ^ otanon by detecting the negative W 

orliassuchartedrelationtohorizontalsyncmcludu^ i^ lock 34 (which is essentially the same as a^deo sync 

stoppmg then restarting the wave generator and uyec- f) &m deve i opia g 8 brief clamp , puta m. damp 

Sol. ...k pulseg^rator35forappUcaticmtoshuntswrtchW 

Che proper choice of the delay time providedby ^ rfoms ^ D C restoration '^ction/n* DC 

start delays 32 and 50 it is possible to start the msertion restore f wave h app lied to input 22 of switch 2ft Op- 

oTThe added wave just after (or during) the honzontal ^ a low ffltet » can be insert^ m the hue 

^.me^eithertheverti^orhonzontalblanlc. l-^-^-^Kf^ 

"gS is controlled by circuitry including a four &e wave tor a sme wave output and the 
Hit SeV 40 which counts horizontal sync pulses generator in fact could be a free am . mutavi 

bit counter « wm J" pulse provided by the „ brator which would then be synchronized to the hon- 

occurruig ^ er J^^'^^Heaches a count of 25 2£ sCc by resetting it to a known state in response 
rmotnScTto iL wUl return to the ^h^ pulse on lL 39. The well known type 555 
££££ which disables counter 40 J h wWhte for providing an asymmetrical square 
TaSo?S*K^Sonwhatisavanable 5 ^ a reset termmal that is well suited for the 

easily set which lines of video ^^^^ Xr^g c^S oscillations until they are 
val are replaced by the ^Vf^™Z co ^- « cS^byte signal applied to reset input 201 going 
be recognized that the output of OR gate 46 corre- 4 5 J^^^^^ogc^ator 200 is nwmnally from 
^onds £the insertion times selected by J^? ^ b £ ^^he SeSve supply voltage, which is 

also includes the horizontal sync mterval * "E^^EtS video level* that appears on input 

such a waveform were used to «^ ■^J.jJ ffiSSS A voltage divider made up of resistors 
output video would be without honzontal sync during ^^^f™ J*^ ^ to peak voltage of 

^SS&tSit 50 receives a horizon.! sync wavefcrm 205 equal to that of the video at input 21 of 
puke from 2H lockout 31 and provides a pulse that ends swrtch 20. m ^ ^ ^ 

SSthe sync pulse. The end Jl^^^^o^o^^^ 

<mM^U^^^^ e ^l^^fZ 55 Sut or the oscillator 200 and the voltage AvidcrW. 

a nuke 52 Pulse 52 starts after the end of a nrst sync 55 output oi t ^flop 210 so that it starts 

yr«5 enTbefore the next horizontal sync puke, f Sterfvideo. FIG. 3B also 

^defines an insertion window wito ia ^venv^eo * ^^j?^ a continuous stepped wave 

line. Pulse 52 is gated in AND gate 53 with the output show *<^n by use of an OR gate 212 and resistors 

5the OR gate 46 to provide wavefonr UB which ■ ^^Sn^ of the|otential divider 206 

active only during those tatervals that_ *e oW met 60 J^jJ 7 ^ of the step can beset by therauoof 
wave generator 33 is to be inserted into tie video signal ^ ^ Jl3 ^ ^ overaU ampbtude^n 
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relying on resistor and capacitor values to es tahhsh a *PP^ U "" w 322 for appuC ation to inte- 

Worm duty cycle. The divide by ^220, Z^whKL a sawtooth wave 324. As in 
wUchisofwelltoow n t yP e,. S dn^bythec^ator S£™£* 32J ^ 3M ^ the peak-to- 

200 and two of iU outputs are combmed ^g an 5 ^ ^ ^ appUed to input 21 of 

gate 221 to provide waveform 222. Use ofresisto^ 223, P«*v oug previous circuits, the negative 

206A and 207A instead of *J ^ of tte output of the integrator are not necessary at 

enables a stepped waveform 224 to be P^- W ^ ^ ^ necessitoting further DC 

oneoftheoutoutoofcircmt220canbeu^ S»tCby circuit 38 of FIG. 2. If desired, thesaw- 

nate connection for resistor 223, watch » *owncon- 10 ^^"p^ through a limiter 330 which 

nected to the zero degree output from, XeJSuhfl* topVstt and bottoms 333 on the saw- 
order to provide variations on wav eform »^J" ^th waveform 331. OptionaUy the limiting may be 
manner various of the four outputs can be connected to ^^"^ producing a waveform 334 with wider 
the OR gate 221, in place of the t0 „ Z^S^S^A A sine wave 341 can be 

provide additional variations on waveform 22* 15 tops « sawtooth wave to a sawtooth 

FIG. 3D shows a circuit for generating condnuous ^X^^, 340. The sine waveform 341 

stepped waveform, The ^.f^^™^ ly^T^by a limiter 350 producing waveform 
is used to drive a binary divide by four 230 wnicn ray j sawtooth wave- 

IX outputs Qoand Q, ^arywe^^ors 3Mo 352-As was fce^ ^ ^ ^ ^ 
231 and 232 to create waveform 233. C^verseiy, in «i , 

verted outputs NOT Qo and NOT Ojand binary DCr?^ a ^ circuit for generating a signal hav- 
wSted rLtors 234 and 235 will create waveform Jf by summing two or more sine 
236 which is an inverted version of waveform 233. In " ae ^ m 200 as described above supplies an 

each case resistor 207 or 207A allows setting the output ^^^^ wave to counter 360 which pro- 
voltage as described above. »„ui^„„ er vides two square wave outputs 322 and 361, 361 being at 
FIG. 3E shows a more versatile circuit which gener- ^^^^^ 0 f 322. Wave 322 is passed 
ates a wide variety of continuous waveforms by select- one-half the ^ converter 340 to pro- 
mg the values of four resistors. Divide by four counter ^°^^°3^ siniaarlVi w8 ve 361 is integrated 
2« is of the type that has four „ inverted into a sine wave 366 by sine 
senting each of the input counts 0, 1, 2 and 3. Resistors so oy w of the two sine waves may be 
M through 244 sum each of these decoded outputs to convert* 3MA. K**er o ^ 
™ mmon load resistor 207 and provide v = wave- °P a ft *^ttM7 « 368. Resistors 369 and 370 
forms depending of the values of each ^tor^W staR arcu^ p» t0 form wa ve 372. Varum 
each resistor sets the output voltage of a given portion &c choice of phase shift and 
of the output waveform, it is <«y to «eate any d««ed 35 ^^^^369^ 370. Resistor 371 allows 
waveform that has four parts By wayofwampl^f Jg™^ 1 ^ p^topeak amplitude of wave 372 
resistors 242 and 243 have a value exactly o^halfthat mput 21 of switch 20. 
of resistor 241 and resistor 244 is left open then wave- so m ^ passed through a limiter 
form 245 will result. Similarly, by choosing the values ^esired wave^ y m ^noms 
of resistors 241 through 244 waveforms 246 through 249 40 350 so ^^^^73. ^ Uniting need not 
^w^orms can he generated by the circuit of ^etric, as shown hy the asymmetric^ hmited 
FIG. 4A, which uses the above described o^torMO wav £»• ^ for crcating 8 signal having a 
in conjunction with a voltage source 302 "»P£J»S» r ^ waveform. Noise generator 400 can be any of 
voltage divider made up of reas ore ^ ^ *>» anQ circuits for generating a random 
capacitor 305. The output of oscuUto^ is^ect^ ^ Mfcough wave 401 can be added di- 
through resistor 300 so as to turn on transistor 301 dur- nowe ^sigmu s ^ processed in 
tag ttose times when capacitor 204 is duchargmgtos ^^^^g^^uce a filtered noise wave 403 
casing capacitor 306 to charge up to a vottege ^set by band \*£%S** to L video signal. It may also be 
voltage source 302. During times when fap^or 204 « 50 pnorw ampUtude of the filtered noise by 
charging, transistor 301 is cut off and capacitor J»6 J™"^ m to p^uce limited noise wave 405. 
dischaTges through current source 3^ m a hnear man- use ^J^^ i^ft" allowing rounded tips on 
„er until diode 308 becomes conductive, £oducmg ^ 8 »° Alternatively, the filtered noise may be 
waveform 309. The duration of the high portion of tne ! waves ^ ^ des a 
waveform 309 is set by resistor 203 and capacitor 204 55 apphed ^^^^ only ^ negative tips lim- 
while the duration of the low portion is set bv^pacuor ^ tnTth^y cTmore easily be matched to the 
306 and the magnitude of the current provided by cur- .ted » sync on the incoming video signal, 
rent source 307. Voltage source 302 is chosen so that the f IG . 6, video is received at termi- 
output peak to peak voltage matches Uiat ofAe video , R '^ apph^ to a DC restoration circuit 102. 
^t'aTterminal 21 of switch M^e 30V 60 ^^^^on circuits are known. By 
sets the voltage of the flat ™&«"^™*^Jr°' w^oFexample, circuit 102 is shown as including a 
is ideally connected to a source of voUage e^ual to rts way ot^P^ ^ tQ ^ ^ dc le vel of 
internal voltage drop. Ad^monaUy d^ can^be <*^ c ^ ^toc* porch toa predetermined 
implemented by any one of several weU toown ac^e «m«r g p ^ ^ for purposes of ^ 
diode" circuits which wulclamp at .^dteveLOther ^ restoreo videoisappliedtoatwomput 
well known ramp generating circmB ^^f y ^ 105 which ^ects either the video mput or the 
ciS°of KG. Tb. Z V SoT !£T££ri£ output of a digital-to-analog converter (DAC) which 
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, . • ^ rS the added wave during the horizontal sync time 

output of the overall processor at 106. ^ntkroallv switch 115 can be replaced by a second 

^separator llOsupp^esy^ot^monof ^J5S«lKd*«- by a'counter 191 which 

the input video sl ^ n 9X^^10 each counts pulses from any convenient source such as the 

^S^^T^TJ: tip if Mghest'order bit ^f^^^ 

^° v^Mf1^tf^fSS^gedgeof 10 36 minutes to be counted, allowing a 36 rr^ute cycle 

^"■SrSiE taSf oTSfi edge* sync ( or "pattern") of selecting various sets of added wave- 

T^n^o^^^l^^^ ia ^ & foJinROMmO P tionaUyseveralsuchpatten 1 s«m 

S?™ IS neSe part is coincident with be stored in ROM 190 and selected by some of the 

store an eieht bit data word and addressable with a 20 d 

tn^eT bTfadtoLs word. Although many variations ^ optiolia i picture analyzer 192, one generahzed 

S^LSe, one Preferred arrangement is to have X version * f which is shown in FIG. 8, can monitor 

SSSfiSto A,«toet successive pomU across one ^ ^ parameters and select ^of 

taetf videoTthen higher order Y address bits A/ to A* waves m RO M 113 or patterns of waves in ROM 190 to 

SecVsuaSsive linef This has the advantage of being 25 a(Jd t0 ^ ^ de0 signal. For instance, since retrace lines 

able to separately address each line in the region of ^ w more rea dily m a dark scene than in a bright 

Merest lowing the inserted waveform to be different, ^ a set of waves that does not go all the way to 

i e of a different amplitude, frequency or wave shape, 1Q0% ^piitude may be advantageously selected dur- 

for each line. Additionally, since each line * separately ^ ^ and another set that goes to 100% may 

stored! any line can be enabled or disabled by the op- 30 » during bright scenes. Another example 

S line select switches 114. In the case of the exam- w(Juld ^ t0 ^ a pattern of alternation between a 100% 

nte the X address may comprise the eight lowest bits Utude md a 10 % amplitude set of added waves only 

and the Y address the five highest bits, allowing the ^ ^ t scene8 m order t0 red uce the visibility of 

ROM to store 32 lines of video each containing 256 ^ wrtKng visible pulsing that some television sets 

Dixels The highest order address lines might be pro- 35 m ^g^^ to 8UO h alternations, 

vided not by the address generator 112, but by an op- A<JditionaUy ROM 190 and associated circuitry can 

tional waveform select switch 115. For example, rn the ^ ^ ^ ^ Edition 0 f a wave and no 

case where the ROM stores 32 lines and the switch lis ^ maa ot wy wave on a regular basis by merely altex- 

has four states, the two highest bits of the address word selecting a set of lines carrying a wave and a set 

llfto select one of four sets of eight lines depending on bU ^ ^ ^ n(MWielect g^te. Such a pattern can be used 
its state. to provide a video signal with only certain portions of it 

It should be noted that the wave generator compns- f Me This can be used to deceive some- 

ing ROM 113 and DAC 116 can output a wave of any ^ ^ ^ a successM copy has been made 

dSired amplitude up to the full scale of the DAC This 45 ° ^ h ^ se wd ^ ^ of the recording are 
allows insertion of a continuous wave of any amphtode ^ 

from zero to full scale. A wave of less than full scate ^tch 105 could be operated in a manner 

amplitude may be used to avoid generating strongly ^ switch M of mG % it ^ conveniently oper- 

visible side effects which might otherwise result ^from one bit of ,he ROM output to allow complete 

adding a wave to blanking. Additionally, if the inserted 50 a where the inserted wave begins 

wave is flat (at a fixed voltage level), ,it ^Ovdyje- ^^nte. jhe remaining output bits from ROM 113 arc 
moves any pre-existing wave, such as contmuous re station of the wave that is stored in to 

waves, pulses, and codes, regardless of the V™g"«* R 0 Mand can be applied to DAC 116 which provuies 
which the pre-existing wave was provided. Moreover ™ ^ Note that the DAC zero reference 
the wave supplied from the wave generator need not 55 is set to a potential that matches the volt- 

start at zero (oVsync tip) level. For instancy a sine wave ^""^ ^102. Further, the DAC full 
whose range is from blanking (or any .other level) to ag^ ^ opnonaUy be 

peak white (or any other level) can be inserted. video amplitude in circuit 125 

TOM 113 contains digital data ^h ^re^the g™**",^ > c h that the inserted wave wnl 
desired insertion wave in the well ta ™^ 60 £ g e as a function of some characteristic of the mpu 
having the bit pattern at each storage .affff'fP 1 ^* ^ * and may be arranged to follow any changes that 
the instantaneous voltage of the desired outout wave "deo, ar^ y amplitude. An optional 

(after conversion to analog). Thus the waveform of tte n7 8m00thes the waveform outputted by 

output wave may be of virtually any shape including ™ ^ d ^ noted ^t some waves, such as 

th^shownmFIG.3,4,5,9,10andU.Bych^ 65 *^ C ^°^ ^ the DAC and niter and 
when the select bit applied to switch ^ >^ve, one ^Ic^vJly merely connecting any one ROM 
S^SMTS^SKStt rtputbitlmedir^tlytoinputBofswitchlOS.Other 
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11 .... oonnter corresponds to the horizontal scan frequency 

simple waveforms can be created resjstwe mmng as counte corr^» ^ ^ which ^ 

described with reference to FIGS I and 4 Toutpui rignal 153 having a trapezoid wavefonr .suit- 

Switch 105 allows the output of DAC 116 tobese- an outf « ^> ^ ^ switch , 52 . It ^uki 

lected instead of the video signal provided at terrmnal a selector switch under the control of one 
M^thesele^outpmofROMl^ve.Mt^ 5 ^ moTe t irom option^ ROM 190 ^uld^ 

natively, one bit of the output from ROM 113 can oe QuouA A* are used as the output 158 thus 

atSedtotheconttoltern*^^ S&enSfof samples per line dynamically. In 

Z lo si the output from DAC 116; ^ ^utput ^f^^ul d use any oil of several well known 

video signal by means of summing resistors 122 and 123 detectors with associated wide range VCO 

in which case 124 becomes the output in the address generator 112. 

FIG. 8 shows one form of picture analyzer that «nay in g*™ 1 J outputs of a higher order than the 

be used when it is desired to vary the °** e ^Sal^can frequency represent video line select 

Tided wave in response to the "P utted J?^S SStote ROM in the familiar binary sequence. 

The sync tips of the input video are clamped by sync top ^"^"^ ^ ROM size and VCO frequency 

which is functionally the same as clamp^ 102 15 One choose of lines ^ * held m the 

ofFIG. 6. The peak voltage of the video is «™ » tf ^ uses a 128KX8 bit ROM, 512 lines of 

diode 451, whichcan be a conventional semconductor ROM^e u o^ 

Son diode or any well known "active diode "^Scntent to have count 0 (the start of the first 

charon* capacitor 452 to the peak video voltage. The " If ^T" • m ROM) be one of the vertical sync 

rS^deTSut provides the signal that may be ap- Z0 ^^ t0 ^Xwsthivertical sync detector 170 .to 

S£toDAC116attenninal^ S y ^?te binary counter 157 without delay 

^staple switch 451A can be placed » senes with diode ^ * rf ^J 1( nowever , be appreciated that tins 

451t£measure the video level only during certam parte circuitry. u » , expense of ROM space, 

$2 ScTure. For example, sampling * e „ ^cet !s AeTnec^ary to include in the ROM data 

of the picture would reduce the amphtud. 25 at the vertical sync time Such data may 

wave when the top of the picture is dark and most prone { m the field to be used for modifying the 

to retrace lines being visible. Another simpk : modifica- occur tooear y ^ ^ ^ of 

tion is to replace diode 451 with resjstor 451B to ^ro- ^ ^ ^ ^ite of At lines directly following 

duce average video ir^tead of F^yideaJ^dg J e ™~ f^ ell known methods can be used to have 

dence from picture content. S the counter start at any chosen line of the -coming 
back oorch voltage level can be sampled Dy swKcn w, 

w^ch closes only during an interval ^ punter or ROM is of less length than one fiel* 

tal sync, and held by capacitor 454 A *^6 l ° ™ ^ ^led ^ a complete set of hues 

NTSCs^ndard, this voltage is 40/140 of the peak video read out once in any given field. Ttas is con- 

tevd Operational amplifier 455 is set to a gam of 2.5 35 ^ fe sim ^ e flip . flop i7 l which is set 

bV^Uton 456 and 457 in orde; r to output .at ^^S^JsyrJand reset when the 
£SJ 458 a voltage equal to the peak ^deo as ™- « ^^.^ ^ ^ ( or a count equal to one 
plied by the sync amplitude. The modifi^p^k video punter ^ rf ^ m fcenserves as 
output produces the signal required at termn^^^ for ^ ROM although it could be used in 

DAC 116. Combining circuit 452A can be included so 40 ^nau suc h as an overriding select input to switch 
S to have the maximum wave amplitude follow sync JJ^TJ", ^ ^nion of any waveforms into 
amplitude, but reduce on dark scenes. - , , A wde0 . . 

A simple version of picture analyzer 192 o FIG. 6 j t ^ ou i,j be noted that the ROM contents can "K^u^ 6 
can be implemented in FIG. 8 by dnvmg analog to as text in the vertical interval of Ae 

Stal converter (ADC) ^r*,,^olS of vSeo field^ text can then be made visible if the 
diode 451 or resistor 451B. Optionally the output of Revision set is adjusted so as to bring 

Sbufier 455 can be used to set the full seal. > of the Tj^Kitew as shown at 500 in FIG. 9A. FIG. 
ADC in order to automatically trade any changes m the ^^Zl^M^™^^**** 
applied video level. _ f ^ Mim w !l tive pic ture interval of the video field if the start 

P F1G. 7 illustrates one possible form of address genera- 50 "^j^j^^^e ROM is offset or if the ROM stores many 
tor 112. Sync is received on line 150 from a gjtf video Such text might include, for example, a 

Sr such aYllO of FIG. 6. The leading <ri Je« «SE unique to a particular ROM, a company 

used to generate a narrow sampbng , pul se 151 which ^ ™g duplication lab's name or a produc- 

S££Z£SK =SW^ " ^ «A ^ows a portion of the waveform of a 

SeTto hold capacitor 154. The voltage on capacrtor HG. » 0 ^™ abo « t the six "broad" 

1M controls thefrequency of ^ ^ vSlS^nSng pulses, while FIG. 10B shows a 

oscillator 155 which supplies an output 156 suitable for ™edfo f signal that has blank video, 

counrine by binary counter 157. Binary counter 157 has moauiea rarm ^ the 
oi« from each stage which are used «s addr«s ^ 60 J^^^Sgdwt«d vertical sync pulses, 

for the ROM. The choice of oscillator frequency deter- « P * vertical sync pulse 

SnSinumberof samplesin fcWg** S f Shea a^ia the adSea section 513 which 

Sate one line of video. The higher this fn^cy the 5U in ^ 5 14. In this fashion, an anri- 

morTfine details are available in its output wave, but a n»dtt jni ^ P ^ dUclose(1 by Janko m U.S. 
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13 . . . „ nUcement of the wave within each line of video- For 

the like for many purposes, such as testog decoders- pkcemcnt o at the middle of each 

HQ 11A shows the waveform of a video signd after one would expect a nunimum d^turbance, 

Son of such code at 520 on one hoe. wble FIG. taeof ^ ^ ^ * equally f^Wrf^J 

11B shows that line in more detail. . rf(he retrace of the wave that the television 

shown in FIG. 12, a «S2SJ5 Ss PlSLnples, producing a sampled voltage tons 

invention may be used in conjunction with a Processor sei s f normal voltage from normd 

forSLJ^goneormore previously £°™meth- «*ntiauy q ^ ^ ^ set's m«rnd 

ods of copy protection by connecting the P^ssor samp symmetrical, the added wave can be 

dtwnSo^secondpr^r^map^tsAe ^™ ^ tert0 ^imize !«playb^ on any given 

p^cess disclosed by in at least ° n « £ ™ g C 0 f television set Additionally the ofthe 

4 163.253 (Morio), U.S. Pat. No. 4.475,129 (M6°»>' £L tive tips and/or the frequency of the added wave 

i'fSV 4213.149 (Janko). or ^ . Frt r No. ^^^sothatat least some television receivers 

4673,9H (Lippman). It should be noted thd rfce ROM t ^ negativ e tips as sync pulses. 

Svers^bf the present invention can ^ener- ^^^Tof the picture can best be controUedby 

of the above anti^opying ; signab except tot 15 f i P of ^ ad(Jed 

ascribed to U.S. Pat No. 4,673,981 and accordingly keepmg w ^ rf ^ ^ a e or 

Jnetrmore of these processors can be integrated mto *"°X me3at they are invisible to the television 

™ ft then possible to alternate between the various by J, one can restrict the positive 

^o^orwu^neormoresimultaneousy. Atona- ^™^wlith ofthe added wave. Placement 

tionWen the various methods merely myolvesse- 20 P^ 3™ ^ of ^ vertical blanking interval 

S Serent set of patterns at different tunes as effect on « t*Jio««*j Bhntong 

fepfctue analyzers disclosed ^» "gT^ 25 sL receivers ignore the alternations whde most VCRs 

M2fui^Na4^1^ta««^»"g? ^"pSsiWlity that they will integrate to a high 

S. Ad^Sonally if apparatus similar to to o FIG. -duc^the£ ^ 

a i« used instead of that shown in U.S. Fat. «o. * &" waveform of the added wave can toe se- 

K^.^^ ^ t^SSTt the invention is not re- 

= 45 i^ethod for processing a video signal so as to 
Sr^horS'scl % Darkening of the picture videotape recording 

XTS^P^^^.^^ B tTSo^wWchmcludes ^ve p^and 

X tipTtf the added waves going through a ^vi ^ ^ . greater than the 

sion set's sync separator and mtegratmg to a value large volto / of s»d sync pulse; , ^^.^ 

enough to affect the vertical sweep. settkgte negative tips of said sync and sa^ negawe 

Snf these problems will be treated m turn: 55 f J£ anti-copying waveform at the same 

SwfrSrTXes can be reduced by keeping the mc l„d^ clamping the negative tips 

r^rwakampUtudeoftheaddedwaveto asome- 0 f^ sync h to said same voltage; and 

Sow^uT^pccially during the early parts ofthe anti-copying waveform into sari vrieo 

vS btaE Ttoterval. One implementation jnay ~ffo Uowillg said synch pulse, and withm ^d 

^too^epeatoat50%fortheearlylmes andat 60 E^^tervai.such that the negative bps of said 

*ZlX KTrCsof the vertical blankfag interval SSu^lti-Jopying waveform are at the same 

Z trSonbetween the early and late toes can be c^tinuo ^ ^ of sync whereby sari 

SeS^orabnmtAdditionaUyone^choo^a ™Xmtinuo»s anti-copying waveform confuses 

£ wfve%hich has a rounded top u» place of a square ^automatic gato control o a v^d^^rder 

Sb^^^ 1 ^ hla^g^-eve.caiblankmgmterv, 
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3 A method in accordance with claim 1 where said 
blanking interval is an inserted blanking interval with a 
duration at least equal to one line of video. 

4. A method in accordance with claim 1 where said 
continuous waveform is a sine wave. 

5 A method in accordance with claim 1 where said 
continuous waveform has substantially flat bottoms. 

6. A method in accordance with claim 1 where said 
continuous waveform has substantially flat tops. 

7 A method in accordance with claim 1 where said 
continuous waveform has substantially flat bottoms and 
where the rising and falling edges are linearly sloping. 

$. a method of inserting an anti-copying waveform 
into a video signal comprising the steps of: 
generating a continuous anti-copying waveform 

which has negative peaks and positive peaks; 
maintaining said negative peaks of said continuous 
anti-copying waveform at a voltage substantially 
equal to the sync tip voltage of said video signal 
while said positive peaks are at a voltage equal to 
or substantially greater than the blanking level of 
said video signal, said negative peaks of said contin- 
uous anti-copying waveform being clamped to a 
voltage equal to the sync tip voltage; and 
inserting said continuous anti-copying waveform 
between the horizontal sync pulses of said video 
signal; 

so as to output a video signal including an inserted 
waveform which prevents the making of an accept- 
able video recording of said video signal. 
9 A method as in claim 8 where said insertion step is 
performed by switching during selected portions of the 
vertical blanking interval of said video signal so as to 
insert said waveform during at least part of the interval 35 
between adjacent horizontal sync pulses of at least one 
line. 

10. A method as in claim 8 where said generating a 
continuous anti-copying waveform step digitally reads 
said waveform from information stored in a read only 40 

memory. r 

11. A method of inserting an anti-copying waveform 
into a video signal comprising the steps of: 

generating a continuous anti-copying waveform 
which has negative peaks and positive peaks; 

mamtaining said negative peaks of said continuous 
anti-copying waveform at a voltage substantially 
equal to the sync tip voltage of said video signal 
while said positive peaks are at a voltage equal to 
or substantially greater than the blanking level of 50 
said video signal; and 

inserting said continuous anti-copying waveform 
between the horizontal sync pulses of said video 

signal; . , 

so as to output a video signal including an inserted 55 

waveform which prevents the making of an accept. 

able video recording of said video signal; 
wherein the generating a continuous anti-copying 

waveform step can generate more than one inser- 
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generating a continuous anti-copying waveform 

which has negative peaks and positive peaks; 
maintaining said negative peaks of said continuous 
anti-copying waveform at a voltage substantially 
equal to the sync tip voltage of said video signal 
while said positive peaks are at a voltage equal to 
or substantially greater than the blanking level of 
said video signal; and 
inserting said continuous anti-copying waveform 
between the horizontal sync pulses of said video 
signal, wherein said insertion step sums said contin- 
uous waveform with said video signal; 
so as to output a video signal including an inserted 
waveform which prevents the making of an accept- 
able video recording of said video signal. 
14. A method of inserting an anti-copying waveform 
into a video signal comprising the steps of: 
generating a continuous anti-copying waveform 
which has negative peaks and positive peaks 
wherein said positive peaks are at a voltage that is 
varied in amplitude in response to the content of 
said video signal; 
mamtaining said negative peaks of said continuous 
anti-copying waveform at a voltage substantially 
equal to the sync tip voltage of said video signal 
while said positive peaks are at a voltage equal to 
or substantially greater than the blanking level of 
said video signal; and 
inserting said continuous anti-copying waveform 
between the horizontal sync pulses of said video 



45 



so as to output a video signal including an inserted 
waveform which prevents the making of an accept- 
able video recording of said video signal. 
15, A method of generating and inserting multiple 
connected cycles of an anti-copying waveform, with 
negative tips at a predetennined level, into a video 
signal between horizontal sync pulses comprising the 

steps of: , . . . 

generating a reset signal derived from the horizontal 

sync of said video signal; 
generating multiple cycles of a continuous wave, in 
accordance with said reset signal, at a frequency 
greater than the frequency of said horizontal synch 
and with an amplitude equal to or greater than the 
sync amplitude of said video signal; 
frequency dividing said continuous wave and logi- 
cally combining said frequency divided outputs to 
provide a non-symmetrical square wave; and 
inserting the non-symmetrical square wave as an 
anti-copying waveform into said video signal be- 
tween horizontal sync pulses such that the negative 
peaks of said waveform are at the same voltage as 
the negative tips of said horizontal sync; 
so as to output a video signal including an inserted 
waveform which prevents the making of an accept- 
able video recording of the video signal. 
16. A method as in claim 15 further comprising the 
step of logically mixing one or more results of said 



waveform step can ^^^^ ^ d * £p«^fcKr step with one or more results of said 
tion waveform, with at least one group 01 sat ou ir^ . as L nso astoDrovideanon-symmet- 



waveforms being the same below said blanking 
level and differing only at amplitudes above said 
blanking level. 
12. A method as in claim 11 where the selection of 



logically combining step so as to provide a non-symmet- 
rical waveform as said anti-copying waveform with 
more than two amplitude levels. 

17. A method of inserting an anti-copying signal into 



*J£l^W^><^» « a between ho^nta! sync pulses ^ 



the content of said video signal. 

13. A method of inserting an anti-copying waveform 
into a video signal comprising the steps of: 



ing the steps of: 
providing horizontal sync in response to said video 
signal; 
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- * V • a *« m coin tinriTontal 27. A method of adding an insertion signal to a video 
supplying a reset signal denved from said horizontal ^ ^ ^ ^ £ copykg thereof, 

sync; mo . ^ comprising the steps of: 

generating a rectangular wave at a frequency greater generating an insertion waveform having negative . 

than the frequency of said horizontal sync, in the ^ peaks and positive peaks; 

absence of said reset signal; sett ing the level of the sync tips of said video signal 

integrating said rectangular wave to produce a wave- and the negative peaks of said insertion waveform 

fonn with at least one sloped edge; and to a predetermined voltage difference between said 

severe degradation. ^ m « no svnc tips and the positive peaks of said insertion 

18. A method as in claim 17 where the integrating S ^^ m ^ at Hevel substantially above the 
step produces a rectangular wave with a step positive ^ blank ing level of said video signal; 

edge and a ramp negative edge. so as to output a video signal which produces a re- 

19. A method as in claim 17 where the result of said cording of substandard quality when recorded by 
integration step is that both positive and negative edges m or ainary video tape recorder. 

of said sloped waveform are ramps. 28. A method as in claim 27 where said waveform 

20 A method as in claim 17 further comprising the ^ generation step generates more than one connected 
steD of limiting so as to provide a continuous anti-copy- cyc le of a continuous insertion waveform. 
^waSr^ with flat tops and bottoms. 29. A method of inserting an anti-copying waveform 

21 TmeAorls TdZ 17 further comprising the into a video signal composing ^ 

integrated waveform for ^ vert- ^ po, 

ing said integrated waveform mto a sine wave so as to 25 me ^^ ^ 

supply a sine wave, t , varying at least one parameter of said insertion signal 

22. A method as in claim 21 further comprising the ^ response t0 ^ measurement; and 

step of limiting the sine wave so as to supply a clipped inserting said parameter adjusted anti-copying signal 

sine wave. 30 into said video signal between the horizontal sync 

23 A method as in claim 17 further comprising: pulses of said video signal so as to produce an un- 

two or more steps of sine wave conversion filtering of copyable video signal with reduced visible arti- 

integrated waveform, wherein the filters are facts. , . - 

^d^rekted for providing respective sine 30. A method as in claim 11 where the selection of 

^Z^^y M frequencies; and 35 any one of said insertion waveforms is done in a sequen- 

a mixing step for mining harmomcally related suie tri I mami« : a ^ ^ 

waves so as to supply a sme wave with added har- ^^ c ^\ otiz ^ Haling interval includes a 

monies. . . horizontal sync pulse having a tip at a negative potential 

24. A method as in claim 23 further comprising tne ^ rdative tQ ^ blaring level and the vertical blanking 

step of limiting the sine wave with added harmonics so mterval deludes a succession of blank lines in which the 

as to provide the wave with flat bottoms. potential during the active line interval remains substan- 

25 A method of producing and inserting an ami- at ^ blanking level, said method comprising 

coovine signal between horizontal sync pulses of a including an insertion signal whose potential vanes 
v?dSrcomprising the steps of: 45 between a lower level that is substan^ 

inserting said noise signal into said video signal be- **« . ^ blank than in the 
twee* horizontal sync pulses such that the negative. 

peaks of said noise signal are at the same voltage as ^ A method according to claim 31 wherein the first 

the negative tips of said horizontal sync; ^ blank lines are in the same field of the video 

so as to output a video signal including an inserted 55 dgnal ^ . , 

waveform which prevents the making of a normal 33, A me thod according to claim 31 wherein the sync 

video recording of the video signal. tip level can be represented by -40 voltage nmts, the 

26 A method as in claim 25 where said limiting step blanking level by zero voltage » ^ ^V^X 

at predetermined levels. 
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